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<^ (57) Abstract: A method for processing a substrate, characterized in that it comprises a step of removing carbon from the surface 
ot a silicon substrate and a step of flattening the surface of the silicon substrate having been freed of carbon. 
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3M^®f^^BS-r'5|l^0. 4 nm(Dm^(D^^:x.Wt'itm3 2 H&IE^— ^^^-ffc 
1^3 21:izm^;^tlt:zZ r S i Ox fj: if ^ 'O ti^mmmi^l^S 3 t . tfrlEi^^m 
^*^IBI3 3±{;i?^^$tt:fejKy s^y =» ^-/jjif J: t) h«ife3 4 ^ ^-^A/-ev^ 

20 iiii9fi. mi 8(Di¥^mi^mm3 0(Dm^iz^i:>th^i!7^^^m(DmiRiiiimm 

mi 9 sr#fis-rsjc. ^'7:^^mm^mmmm2 0Ait^icm4xmmi.tzi!r 
y:^^mmmiiii:mmm2o tmmizmwimA • mm'^i^^-/i-2 3ibm'^i.mm 
26 mmmm^m^tcm^mmm2 i st^l. saiEstE^iSigs i o*5j:oti^:m?:c«i 
^<^s««!.a^fii 0Aimmm^mm^2 iizm^^tix\^^Zo ^©5*,. s 
«i*o.a^Mi oji$fe©uv-N2 Aa.a^fTV\ s«*a.s^ai oAttuv-02^ 

m-r?>CVD^mM2 5 43j;U«/^£P^2 4;d5jj$^$tbTV^5o 
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«{iCVD^2 5(:ii^f>n^ (ALD) jfe{;iJ:l9. Z r O2, H 

f02, Z r S i Ox, H f S i Ox, Ta206, A 1 2O3 ^fc 1 

1112 Ott. r<OJ:9tJ:b-C?^fife$ix;feiai 8<0^jbl^3 2±t^Z r S i Ox mS: 
9 h>'^>' KmJBEV f b ^SSptJl. Vf b-0. 8 V(Z)«i£iSrSlAP Ufd^^fll 

TfcSo ^tim^vxi^^^immmn, m^mt z r s i o, MSr-^t^-frifeSijittc: 

'fbl^;i5v/ y = i^S^i: z r s i Ox (©rat-^^S-TS ;i t \z.tj: t) . 4fe3ffil^(:i^ 

v^^4s i m^^(oz r s i Ox m^-^<ow^f}^iz.mjm\^^\:'. ^^y =^ ^-s^t z r s 

03O6322OA1_U> 
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10 mi-ii. m^trntmrnm^mt fj:^^(Dmmmm(DMybmicM}t^\.xi3^ ^ m 

mik(0^^^ 0 2 1 A{c:;^i-j; ptcv-y =i>g^g2 i±(c?^^$^xfc^-ft:1^3 2 

0 2 1 B \^7fi-ri: o\^0. 4 n m<7>i5^{c*5V^T#@-r'5yt«>. i^®»ilSf^-e^ 

itmi$.&^mmr^ 021c tc^-f ^^^ic^pja/jj^ 

itms 2 ^n^ - tfi^X^ tifc:vm2 1 A~2 1 CH, 01 8(Dv-y =i^S 

ii:s!i^;^fe*s#?£L/.tv\ :L(Diti^, M2 i c(Dm^t.m3 2(Dmmm^mt. m 

^i^^c^m^n. 2m^m^<Dm^x:h^^t7i^iyi!)^^xis^, t^ox, m-^ 
i^\'-mitm3 2(Dmmn. ^2m^m^(Dm^xh^t^x.ioti^, :i(o»^\. 
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fiis^ :^mmm-ci^mtm 3 2 v - 02 ^ -:^^/umtfiDMi:i ^ 0 ^ tL^ 

1 3l::^-rf^®m^355^C5J:pt-^i5^-C(D:/ci-fex^^^. *3<tU^#®^^*5 

^(om 1 3 ■ct}i9g vtcmmi^is\,^r . 100 %sgiti^^M-e^®ii:T<z>^^3t^ 

^;655 0mW/cni2 ^/j:-5^^^2S^^V^, :7'ci-fe;^JE^0. 02Torr (2. 
6 6 P a) 15 0 SCCM(7)gfi»<^^^:^^^S^*®t-^Sbfci 

m-k. ^^3tagtt4. 3 4 X 1 0i«/cm2 • hi^^^yjJ^^^^J^^-rSo 

3 4 X 1 0«/cm2 i:/jjSo 
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cm2 t^S^P>JlTV>5(Z)-C. ^I/Io=exp (-onx) X^^^h 

fh^^u±yr:^mm.^\z.m^;^mi^%(Dm^m\-x. o. 9 9 1 e t^fcp>tL5o 

^fcL. :::iT'yn-fe;^JBE;^ttO. 0 2Torr (2. 6 6 Pa) i L. >^a-fe 
5 ^#la^'^^{;l*5^t5^^^^^^n^*7. O 5 X l 0"c m-s, ^^^fi^S^^ 

iy^:^m4. 3 4 X 1 0ifi/cm2 (dJfc^O. 0084Srmi::.T, 3. 6 5X10 

3 1 4 cm2 t-rs<b, ^2(l:|;'tmmife39[-e7. 9 8X l O-^c c / c • # i: /jj 
So wixfi5>^ic{cilll[-f"5^. 2. 1 3 8 X 1 0"/c m2 . -?:w-e. 
15 :7^5/;J';:^M:(^ffi, 3. 6 5X1013/2. 1 3 8 X 1 0 "= 1 . 7 1 X 1 O^* 

0. 0 2Torr (2. 6 6 Pa) d -fe>^JBEOT-C|g^-f-5Sfe^7 -✓^:i{7 
J\^(0^mi^. 3. 4 2X10-«Torr (=1. 7 1X10-*X0. 0 2) tfJ:^o 

^mmmi^^m) o. 02Torr (2. 66Pa) (D^^\zmummm^^i^m 

20 ^^tV^S^m^v^j^/zl-ift^fi, ^3. 4 2X10-6Torr (4. 5 4 X 1 O-^P 

0 2 2%#fiS-t-St;i. «!!S^SS'^'<^^i^;^;/^^S;iSi^v^:^'a'. m l 3 X '0 i:>7!)^ 
25 V^m-g-Cifi, ycz±:;^mW^. &\^^l^mi>mm\^tim. i^CSo Ctlf*. ^S^:;^ 
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13 2 2 fi. ^v^j^/w^-fk^iaa^ 1 7 2 nm<^^SS<^)i}g^^^^v^, m^Mi^^ 

10 (7:>TI5S{*f^^:^D-fex^r^^5i^ra (3 0 0#) JIUT^ bt. lX10-*mTGr 
r (13 3X10-'Pa) . =7'Jtl JV^m(D±M\^. B^Wm^^^i^^'t 1 0 0 
#^iJJLJii: UT. ImTorr (13 3X10-3? a) \Z.fi^^tii^i:>i)^i>o 
;in{::*rjSLfe^^5feBSIt^'?l7-tt. 3t2gl 4 B<7)^ETl-i3V>-C 5-5 OmW 

5>JEfi 1-1000 mT or r (133X10-3? a~133Pa) <Z)|fiffllc:^^ 
TafflEl X 1 0-*mT o r r (1. 3 3 X 1 O-^m P a ) eA± 1 mT o r r (13 

3mPa) ^j.y(o'7'^:fif^^M^mM\^i^o t-t^t. mi^-%U(Dmmihh\^^\-x 

1 7 2 nnKD^-^J: «9 t> 2 5f&:*C%VN3t®iR^%lt UT. #ffl^'t'<D^^t»-ffi 
^0. 05~50mTorr (6. 7mPa~6. 7 P a ) (O^ffltC^^-T 5 <Z) 
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«it^4 2 <i:^i&«i«4 2ct(D^^^n\:i\t.m^iy—;vA stm^^fh^ m%^^ 
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1. 3 3X10-1—1. 3 3X10-*Pa ( 1 0-3~ 1 0-«T o r r ) ^"C^ffi-r^ 

«frlE^^P4 1 Af*^^/l^^4 4 A*5J;t5APC4 4B^^UTil:glt-t> 
7K>'^4 4^:lJg'^$t^-C*3 9. BufE^^/^-^4 4 ASrM;»c-r5^^l-J:«?. fltrIB:?' 
a-fe^^^fi. Hff|E7K^^>^4 4{;iJ;«91. 33Pa~13. 3kPa (0. 01 
— lOOTorr) (DS.:^'^Xl^^ifl^o 

wiuiimm^4. 1 izn. igi^m^mf^mxxmt&mm.o 4 i A^^MRi-t-sffin 

o i:imu^m:ff^mm y x/v- 4 i d $ titcmm:^:^ i:mmt vwtm 7 
f5*0;S^^#t^^x/v4 1 D tmi&mmmy^ t (om(Dmm^Mj:t>\^x^^?^4 5 

iriiiJ; 9flfria«!iS;Jfx^j|&/X/i'4 i Dd^e):7^n-tx^M4 i B{;i^A^tT.rcSfe 

t.fzmts.9iiimm^4 1 izi^mm^mm&myfi^nvxmfs.Q 4 1 AirMi^-rs 
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mfbtix\^^^o ^^mmz.mm-r^t. mmw^'7-(:^4 2 cizit^</uzf4 9 

A^^l.X^-:^^^^>Z^4 9Bi)im^^tls 4 9 Bit 

10 ctt7K:^:7'4 4 i:xvi^^4 9DiSrifM.Ta:^(c^-a-$tLX*3t), ^tbtc j; 

tuteaSA • «!^ai^4 1 C\i.-^'yzf4 4 {;i<t t) x vw;;^ 4 4 CSr:^L-C^^$ix, 

7'cr-t^^ra4 iB^\:im^x^m^^\:.^<D^mm-r^fz.iih,K. buI5Ira-«s 

15 W^4 1 C«:7'nirx^^4 1 B J; >9 tigjStziMj^^n. *^cbuI5<K^^^-/^^ 
4 2 B fiMIb^^^ns -CHufBigA • mmm.4 1 C J; t> $ ^liiigff fcimif 

20 ov%Tlft§g-r-5o 

02 4 A, 2 4B{4. ^tL^tbUI 2 3 cDS^^S^fi 4 0 rS^^ajga^R 

25 13 2 4 ASr#flgi-StC, ft&fa«!.S^S&4 1 =f> fi«S^SS«W t LT. ife<D|| 
J6«ajT-Ifteg L:fc;^^^*:fe5 J; tl«¥tifk«I.S^fT/jJ o ^fc y n >'St5;6S^A $ 
MfE:7'n-t;^^r^4 1 B»t'{C«*n.3l;tf^^|^/Xyl^4 1 D;5^p5®?^;«fp<.;$S^j^$ 
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MP 4 1 A. ^— 7jf^9-^^jK>':7'4 3 B*3J:tJ«xK:^7'4 4*-aio-C#NM^ttSo ^ 
;65. S«W(?5^3Sl^v^':<;>'K-i;S®?^bt^je:>S'^j:i 0-3-1 0-«To r ro^fflicts: 

H 2 4 B tiia 2 4 A<Z)fl|^05p®ia ^Tfi-to 

13 2 4BS:#R^-r'5l-> ^^3t2i4 5fi^^;if;^aie<^:^J^t-^^-^S;&l^« 

^t-r?>W4^<?53feM-t?fcO. i5'-2j?:»-^;K>'>^4 3B*5#MP4 lA^^l^X^u 
-fe>?.^^4 1 B^^^M-r5<7?d5:bJ&*-5o — t&lBS^^P 4 1 Ad*^li:^l-2Ki^ 

^44tcM«». m2 4B^i,z.M.mx^vtimn.m^it. y</uy4 4A^mm-r^ 

in 2 4 A. 2 4 B (^S^^QiSOi^^. MlSv' ^ =^ >'S«W(??^®f^{i. 11118 

9 2 ~ 3 J[^^^:9-t:iMf&i-Si^ 0 . 4 n m(Dm $ t-tS^-r 5 w t iS^li-efcS„ 
0 2 5tt. 0 2 3(?5S«^a!ffi^S4 0{C*3V>T^*:>tl5y*-h':^7X-^ag4 
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*fj|E;«f:^ti^jii^4 6 a*3j;t;?;if;5^A^9 P 4 6 b. :^f^tt|p 4 6 c ©f^Stzifi 
ji{^4 6 a f^(c:7'^X'^4 6 C;iS?l^^$tL-5o 

10 ?>{;i|a2 5<Dm^-Viimm:ff:^ma4 6 c {;i^il!!$tLyt-l'::^->7^/l'iJ'4 6 e ^ 
13 2 7 J; p J3 1 . 3 3 X l 0-3~ 1 . 3 3 X l 0-«P a ( 1 O ^— 1 Q-^T o r 

20 r) (^iSjKs^SifijvMfcjis^s^ mm^y^ :^^mimn^ 13. 3—13. 3kp 

a (0. 1-1 0 OTo r r) (^Jti{56<JiSv^jE;^-e||^TWtg'T?*>-5o 

25 



*2 
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1. 00x10"^ 


0. Im - 

0. ITorr 


1 - 500W 


0 - lOOSCCM 




1. 00x10-' 


0. 1-lOOTorr 


1 - lOkW 


0. 1 - lOSLM 



*fcJfe«'5r|gJE;^{i'^^ ^ o^Sbjeo^-^O. ImTorr—O. ITorr 
5 (133mPa~13. 3 P a ) a^-C*>S<^lc:^ RF m^^fOm^^i^n. 0. 
l — lOOTorr (13. 3Pa~13. 3 k P a) UBfCh^ ^ t*^M^i>o 

15 ■^fv^2~3J[f^^m^<^ff$ bd*>^j^v^^— ^^'fbl^^r^'fb-fSomiifji-efcSo 

2 8 A, 2 8 B fi. ^tt^'tbUI 2 3 £OS«^0iS^« 4 0 XSc^tSStS 

0 2 8 A, 2 8 BiSr^Rg-rSJ-. y hT'^X-^r^ v?;<;/i^i!i4 6 tdfiA r :^ 
;^ ^ ^M^^ $ tb. Srl^ i o o k H z (Z)^^IS:-CiiSJlS[lSli jet's 

5o ^0i^^tFlB:7'n-fe;^^ra4 1 Bfi. S«w©7i^;<;>'wmb{;:3S^^jr. i. 

33Pa~13. 3kPa (0. Ol^lOOTorr) (Oi^m(0:fU'^:^mi^ 

la 2 8 A, 2 8 Biomtxax'tt, ^<bxm(-5feS:oy<— ^xm-CBtilE^^/^:^ 
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4iB(DmM^i. 3 3X10-1-1. 3 3xio-4p^(7)z^^x'm&^ti. m 

■efi/VU^4 3A*3ctOf4 3C«Km$n. i5''-3j?5^^7K>':7'4 SBtiT'n-fe^ 

m2 9 Af4. 0 2 3 (Dmu^mmm4 oizx^s i &m±imm^tm^miz.x ^ 







Ar ^SfD 
& 






urn 




15 SCCM 




120W 


8. 6inTorr 


500*0 




50 SCCM 


2SLM 


2kW 


ITorr 


700*0 



m3^^m-tzic. m^^mmm4o^m.oitRFmitmm(Dmiai^ mie^ 
m^m4 iB^izmm^5osccM(Dmmx. -^tiA t t:2s LucDmrnxm 

^U. mtfUimi-ii ITorr (133Pa) <OjE;^TT'tf *>n5}d5, mtfi^mm 
20 ^&HU{C-^^S^r^2 1 BOf^JE^l 0-«To r r ( 1 . 3 3 X 1 O-^P a ) 

25 Cixti^L. -^-rt^oig^T^^X-^^^oifcmkAQfSTtt. mt:«i3io5^<?5^&a 
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^3 Of*, xps um^n.'f-^yt^^i^ y^^) ^^o-cff 9A(oaij^ 
'^o-c«fjiB^^ttii§DET i-ci^m$tts5tm^;^-^i!' YM^ymitm3o^-rn<D 

[g|2 9Bf*. MIE^'fbM=ft-*3tt6^i^^«t^^«a^^<^B5^^^'^- 
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®3 1fi. m23<Dmi^tSim^m.A0\Z.^\^xmtm:^4A (0. 4nm) *5 
ct07A (0. 7nni) <^/P$ (d?^^ ^fl^mWJ hzfy X-^U4 S ^ 

t>5A (0. Snm) io^U^yA (0. 7nm) 0^${c?^^Ufe«-^Srt>^L 

la 3 2 ^c:*3v^-c{i|g 3 0 ^;l*3v^T«lttls^D ETi*3j;ufDET2 ^-en-etb 3 

So 

m 3 3 <Z)^^Tfi. la2 3<^««^Mi^g4 0{C*JV^T. MIE^^^7 

mm(D^:^y^m(Dmmmm^^i-„ •fttzi^ms 3 commit. m2 3(Dm^iz^ 
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mi 8 A (0. 8nm) T% — ^ b-CV^6 :i ^ ^5:}5;i^5o 

S3 4{i. 1112 3<7)S=K«!fS^«4 OlCj:«9l^li:^5 0. 4 n irKD^^bM^i^ 'J 

10 Sr:^"t"o 

03 4^#fiSi-'5t-> r<^S«.6^^i^7'/l-«itT'«. ^mm^WA^<73l^^3&5 
20 J^O. 5nmi:/j:9. ^(Om^<omm(Dmmiim 0 . mm, ^^M^ti^l 

m(Dmt^no^'^> mmmnmum(oo. i~o. 2nnitci«i$ij-r5<D*5ig^* 

25 035A, 3 5Btt. 02 3(©S««ta^S4 Olc:J;«9'>y ='^S*£WJil^^ 

-r„ fcrcLia3 5 A, 35B<?3|l®^«. 2 n m<^W:$ t-Jl^fife^tlfc^^ y => 
S:lHl4E$it'fcd5b. 1 3 3 P a <^>m;^T. 4 5 OX:(DmmumX'A t 2 S 
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5 I1I35A, 3 5B(D^mfi. 1112 3<?5«««lS^S4 OlC*5V>rvl<Dj: 

10 m^mrnmi 

25 0 3 6 ^#fig-r S til. iJ^ 7 ^ iJ'^S^Mai^M 5 0 tt. W ^ttl LA 

DHF«iS$r^TpS;KSfc^^5 3, 3fe<o^ig0iJ-elft?g L:fc^a«^|^5fe«iSSr=fT p 

uv-N2Aa.s^5 4, ¥m<k«issrtT9Aii^^M (rtp) 55, 1^23© 
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y^7X'r^i^:j&/H^J;^^'fk^S^=fT5UV-02/P LASMA-N2 «LS^ 5 

b-CUV-02/P L ASMA-N2 ^t^^S 6 tdi^btv. 0 1 <^-<— ^^^^-fbl^ 3 
t:L^'0. 13 3 6(7>^^;^^MS««!.aiSg5 OT-ti. #>!r <D«ia^ 5 3 ~ 5 

i?^e4 osr-^ss^ ir-r^t. ^m^^A itmmm-^^ 2\z.^^^ini,z.t\z. 



wo 03/063220 



PCT/JP02/13851 



37 

S3 7 A, 3 7B^^m-r^k^. »«K^S^a4 0«>5^-4^'^^^xIf>'^2 3B 
t>Btfl5StR«Sj||^4 7{c:iffV>'(fi!lt;i^fte>tt5o 

*&iB^— 7Kij>^7K>'>^4 3 BttHuis^as^§g4 1 ©TSCJ-iia^cCr^^-e. -r^ct 

15 t?-^®^^p t#MP<i:;55±T{-ga^iJ-rSct9^^fp]tT% ^^yi-^4 3 A^i;M.TJ^ 
^^tiXiS'O. H&ieiS'-;K55-^7K>'r4 3B<^#^Pfi. MlE«ia^Sg4 
MP 4 1 A:*>^^^yl'>^4 4 A^mxmm^>'Z^ 4 4 \zm?>mm.y-( 
4 4 AO^^-CJ^-g-^tbTV^-So 
S«*!!!a^g4 0 Afii5'-;}?5>^^7K>:/4 3 B;6S^{|iJ. r^jJ^^-^S^^^i^^^ 

20 h 4 7 tS^O{l!}{;i?f^^BBfi$tLSfc«6. 1^3 6<Z)J: 5/j;i^7X^M<OS;K^0. 

13 3 8 A, 3 8B«, B&I5S;KMS^S4 0 A^^oTS 1 (??^— x^^i^YbJ^a 

25 0 3 8 A, 3 8 B ?r#mi-5t;i. '<-^®Sf»?^J^XSTtt^VW^4 3 A*5 J; 
tJ?4 3C;JSM^$ix, ^■<>'U'>^4 4A;JSK^^$nSo ^(Of^^^ flulErn-fe^^^ 
4 3 Bttpfiap^n 4 1 E^C:J3V^T^— Ji<:9-^jK:/y^4 3 BfCj; 9 1 . 3 3X1 

0-1-1. 33xio-4Pa (I 0-^-^1 o T t) (Dmm^^mzmi^^ti. 
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9. 1 nmiJJLT. #{-2~3J[l^g<^l^i¥{-*riS;-rS*^0. 4 n m(Z)MI¥S:W■r 
^39A. 3 9B«. :*:||ife«»J(DS««!iSiS®4 0A^^V>. 03 8A, 38 

10 m^-r^TM^^-t. 

03 9A. 3 9B^#fi8-r5t^. ^jbXm-C{*tlllB^^/W:/4 3A*3ctt;'4 3C 

Smm;i»*?>ji»f$*^. l^fa7'ci'fe>^^P^4 iBliS9IB7K>'^4 41:1^:9. iE^f- 
1. 33Pa~13. 3kPa (0. 01~100Torr) <DBti 

15 di^ffi^ti^So 

;l.^lf^^^mitm3±iZ^ 5I^Ji^V>-CZ r02, Hf02, Ta206, ZrSiO 

4, Hfsi04, Ai20Bti:t'(DMmmwm4^mf^-r?>:Lti--^m\^f£^o 
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04 OA, 4 0Btt. ^^m(Dm5mmmi^^^vv-N2mummmm6 0(D 

13 4 OA, 4 OBSr#fig-t-S{C. S*g«ia^a6 Ofigl2(?DS«AJL3gilSl 0 
-^y K6 1 Cd5?^^$ixTV^5„ 

m4 0A(D:ifimxit. mm^mm^e i 'piz^m^^tmx^tixis^^ mis 
m&me 2^m(ommiiio^(Dmmmm^^.^^ti^o 

mzm4QB (D^mxmum^^m e 2 5, ^mm e 4 ;d5ga c 

a^-i^^idS^ijjLrm^P-^^T^y >^Srfl^^-r5o la 4 0 B (?D;|^^T'fiS«a^ 
®;&*e>^m^=-^s04 0 AOXg{c43^^TI^*$^^T^^-5fc4?). i^y =i>'^«^ 
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^f*L<tt^^^iaS^^:^^ (UV-N2) «Li®t;iJ:t)l^*-r5rtiJ: 

i^j^^Timm ^ti. 9 4 0 JtiiSE6«j<g;ia<^)^«!;a-c o t y = ^-i^^ 
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5 m:im 1 7 2 n m(Dm&^^-r?>(D7bmi^ uv^ 



BNSDOCID: <WO 03063220A1_L> 



wo 03/063220 



PCT/JP02/13851 • 



42 

10 S:^ifeo 
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